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Relationship between Single Nucleotide Polymorphism of
POU1F1 Gene and the Growth Traits of Local Pig Breeds
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Abstract: Six Chinese local pig breeds were used as experimental examples a mutation in intron of pig Pit
— 1 gene was found by using PCR-SSCP analysis. The result of population genetics analyses showed that in the
mutation of P2 the frequency of BB genotype was significantly higher than that of AA genotype in Diannan
Small ear pig and Xiang pig and there was no polymorphism in Hainan native pigs. In the mutation of P3 the
frequency of CD genotype was significantly higher than that of DD genotype and had intermediate polymorphism
in the six Chinese local breeds. The least square analysis showed that the different genotypes of intronl of
POULIF1 gene did not affect WZSP body weight of 2 month 4 month 8 month and daily gain.
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( POU domain class 1 transcriptionfactor 1 POU1F1 Pit) POU
0 POU1F1
GH.PRL .TSHpB
' POU1F1 q46 cDNA 876 bp 292
6 ¢ POULF1 =8 T !
o POULF1 N
? 6 276 PCR -
RFLP.PCR - SSCP POU1F1
DNA POULF1
1
1.1
6 276 (1) 70%
/ DNA TE DNA 100 ng/pL - 20 C
1.2
POULF1 P1.P2.P4 . o P3 .
o \PCR
2,
1.3 PCR PCR
P1 ~P4 PCR 15 ul:ddH,0 ( ) 4.5 L Tag MIX 7.5 I
) ( 10.5 pmolPpL ) 0.75 uL DNA 1.5 pLo P1 ~P3 PCR :
94 C 5 min ;94 C 30s 58 C(P,)55 C(P,)58 C(Py)( 2) 45 s 72 C 45 s
32 ;72 °C 10 min 4 C P4 PCR 294 C 5 min; 94 C
30 s 61 C I min 72 C 1 min 30 ;72 C 10 min 4 C . PCR 15 ¢/L
PCR Pst 1 Rsal 15 pL PCR 5 ul
1.0 wL(10 U/pl) RebX Buffer (  BSA)2 pL ddH,0 7 uL 37 °C 3.5 h Rsal
15 ¢/L 80 V 1.5h Pst [ 5% 100 V
1.5 h EB uvp o
1
Tab.1 The resource of experimental materials
Breeds Source of samples Number
(W) 100
(W) 40
(D) 30
( X) 30
(L) 36
(T) 40
1.4 SSCPp
3 wL PCR 6 pL (980 g/L ~0.25 g/L ~0.25 g/L N
10 mmol /L. EDTA ( pH 8.0) .100 ¢/L ) 98 C 10 min o PCR
( Acr: Bis) 29:1 12% 120 V N 0
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2 PCR N
Tab.2 Sequences of the primers size and position of PCR product
(5 -39 /bp /°C
No. Primer seq. (5° -3") Length Annealing Position
F:5° - CAA TAA CGG TCT TCG GGT -3~
P1 156 58 Exonl intronl
R: 5 -CTT AGG TGT TTT GGC TTC -3~
F:5° - GTG GAT AGG ATT TGG TC -3~
P2 182 55 intronl
R:5-TTT ACT TCC GAG GTT TA -3~
F:5 - AACCTTTAGTTGAATACAGT -3~
P3 290 58 intronl
R:5°-TAC AGT GGG GCA AGG ATG TT -3~
F: 5" AGTGTAGCCAGAGCATCT 3- intron4 |
P4 1747 61
R:5” ACCACATCTGCACACTCA 3~ intron5 exon5.6
1.5
1.5.1 A B2 p
q
p=(2X+2Z2) /2N;q=(2Y+Z) /2N (1)
(1) X AA Y BB Z AB N o
= / o
1.5.2 ( polymorphism information content; PIC) o
PIC >0.5 0.5>PIC>0.25 PIC <0.25 o
m m-1 m
PIC=1 - Zpiz_ hX )y 2pi2pj2 (2)
1 =1 1 =1 J =71 +1
(2) pi P i J m o
1.5.3 PCR - SSCP ; PCR - RFLP.PCR
- SSCP
Yi=p + G + E; (3)
( 3) : Yij i M Gl ) Eij
SPSS(13.0)  ANOVA °
M 1 2 3 4 5 6
2000 bp Lidite
1000 bp
750 bp
500 bp
—290
250 bp 155
100 bp 156
1 2:P3 PCR ;3 4:P2  PCR ;
56:P1 PCR ; M: D1.2000 . 123:P4 PCR ; M: DL2000 .
1 2: PCR products of P3;3 4 PCR products of P2, 1 2 3: PCR products of P4; M: DL2000.
5 6: PCR products of P1; M: D1.2000. 2 P4 CR

1 P1 ~P3
Fig. 1

PCR
The gel electrophoresis photograph
of P1 ~P3 PCR products

Fig.2 The gel electrophoresis photograph
of P4 PCR products
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2.1 POU1IF1 4 PCR
POU1F1 PCR 10 g/L o
( 1.2) SSCP.RFLP o
2.2 POU1F1 SSCP.RFLP
SSCP P2.P3  PCR SSCP 2
AA.BB CD.DD( 3.4); P1 o P4 Rsal Pstl
EE.EF 2 ( 3) EF P2.P3
CD CD DD DD DD
3 P2 sscp 4 P3 sscp
Fig.3 PCR-SSCP patterns of primer P2 Fig.4 PCR-SSCP patterns of primer P3
2.3 P2.P3 PCR
AA BB .CD
.~ DD PCR
PCR o
AY948544
B 1515 T—
C 2443 C
—T
2.4 POU1F1
1 6 P2
4 ( . 5 P4 Psil
. i ) Fig.5 Psil patterns of primer P4
N 2 BB AA
(0.25<PIC <0.5); P3 DD CD
(0.25<PIC<0.5) .
2.5 POU1IF1
SPSS POUIF1 P3 3
P3 3
CD 2~8 DD 8 ~12
DD ( 4.
3
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Fig.6  Sequence comparison of different genotypes of primer P2 and P3 of POU1F1 gene in pig
3 POU1F1
Tab.3 Population genetic structure analysis of POU1F1 gene
AA BB CD DD
Genotype Breed AA genotype BBgenotype CDgenotype CDgenotype
\% 0.00 1.00 0.34 0. 66
Genotypefrequence wIJ 0.00 1.00 0.27 0.73
D 0.32 0.68 0.43 0.57
X 0.28 0.72 0.37 0.63
L 0.00 1.00 0.26 0.74
T 0.00 1.00 0.18 0.82
PIC W 0.00 0.35
WJ 0.00 0.32
D 0.34 0.37
X 0.32 0.36
L 0.00 0.31
T 0.00 0.25
4 POUI1F 1
Tab.4 Correlation analysis between different genotypes of POU1F1 gene and growth traits
2~8 /g 8§ ~12 /g
2 /kg 8 /kg 12 /kg ) )
daily gain of daily gain of
Genotype 2 months 8 months 12 months
2 — 8 months 8 — 12 months
CD  CDgenotype 5.81x1.23 a 16.07 £2.04 a 21.95+5.21 a 57.00 +£0.34 a 49.00 +0.86 a
DD  DDgenotype 5.95%1.14 a 15.85+2.51 a 22.10£3.20 a 55.00+0.50 a 52.08 £0.47 a
(P<0.05) (P<0.01) .

Different lowercase letters mean significant difference at 0.05 level different uppercase letters mean significant at 0.01 level.
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. 1( POUIF1) GH.PRL.TSHB
. . PCR -
SSCP .PCR - RFLP 6 POULF1 P2.P3  PCR
. P2 4 ( . . . )
. 2 BB AA
(0.25 <PIC <0.5) ; P3 DD CD
(0.25 <PIC <0.5) . P4 PCR RSAI
PST1 T-PYu M7
P2 POUIF1 P3 3
2 .8 12

3 2~8 8 ~12

POU1F1 ( 3. 4) .

POU1F1
POU1FI1
12 18 13 POUlFl
RNA .
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